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（1）生活污水中的 NaCl 浓度从 2 g/L 逐渐增大到 15 g/L 时，对于氨氮浓
度在 10~50 mg/L 范围变化的进水，牡蛎壳曝气生物滤池对氨氮的平均去除率均
能达到 97%以上，出水氨氮均可降到 1.0 mg/L 左右，说明进水 NaCl 浓度的增
大对氨氮转化性能的影响很小。 
（2）单 SBR 周期中，当曝气时间为 24 h/d，进水 NaCl 浓度为 10 和 15 g/L，
在反应 12 h 时，反应器内的亚硝氮积累率 大，在反应 24 h 时，亚硝氮又被全
部氧化为硝氮。当曝气时间低于 12 h/d，进水 NaCl 浓度为 10 g/L，在反应 24 h
时，氨氮的转化率明显降低，出水中产生亚硝氮的积累。 
（3）较高盐度环境条件下，进水 pH 在 6~9 范围的变化对牡蛎壳曝气生物
滤池的硝化性能几乎无影响，牡蛎壳填料在硝化过程中显示出良好的缓冲作用。 
（4）当进水 NaCl 浓度为 10 g/L，SBR 周期从 24 h 减至 12 h 时，对于 NaCl
浓度为 10 g/L 的进水，氨氮的转化率降至 70%左右，对于 NaCl 浓度为 15 g/L
的进水，氨氮的转化率降至 40%以下，表明在较高盐度进水条件下，不充足的
HRT 容易导致氨氮转化率的低下。 
















（6）对于 NaCl 浓度为 10 g/L 和含海水率为 40%（盐度皆为 10）的进水，
在运行稳定时，牡蛎壳填料生物膜的干重比分别为 1.41 和 0.27 g/L，含水率约





















With the rapid development of the economy, the utilization of water resource is 
increasing. However, the shortage of fresh water resource is worldwide currently. 
Therefore, how to develop an alternative water resource has become an urgent task 
worldwide. Seawater accounts for the most of all water resources, so the problem of 
water supply could be greatly alleviated if seawater is used in our daily life. However, 
the treatment and disposal of wastewater containing seawater still have some 
problems due to the special characteristics of seawater. The use of seawater would be 
available if these problems can be solved. 
   In this study, the performance on which oyster shell packing biofilter removed 
ammonia from saline sewage was investigated using different parameters, such as 
influent NaCl concentration, seawater ratio, aeration time, pH，hydraulic retention 
time (HRT). The results were summarized as follows: 
(1) In sequencing batch experiments, 97% of ammonia in the sewage was 
removed and effluent ammonia was below 1.0 mg/L at concentrations of NaCl 
ranging from 2 to 15g/L, indicating that ammonia oxidizing bacteria could tolerate a 
high salinity. 
(2) When influent concentration of NaCl was 10 or 15 g/L and aeration time was 
24 h/d, nitrite accumulation rate in the biofilter reached the maximum at 12 h, and 
nitrite was totally converted to nitrate at 24 h. Moreover, when influent concentration 
of NaCl was 10 g/L and aeration time was less than 12 h during a period, ammonia 
removal efficency decreased significantly, and nitrite accumulated in effluent. 
(3) In the influent pH of 6-9, nitrification could proceed successfully at relatively 
high salinity, suggesting that oyster shell played a very important role in alkalinity 
supply. 















40% at NaCl concentration of 10 g/L and 15 g/L, respectively. This finding 
suggested that insufficient HRT led to lower ammonia removal efficiency at 
relatively high salinity.  
(5) When seawater ratio was lower than 50%, ammonia removal efficiency was 
above 95% for the treatment of the influent with ammonia concentration of 30~50 
mg/L, indicating that ammonia oxidizing bacteria could tolerate relatively high 
seawater salinity. 
(6) For groups that one’s influent concentration of NaCl was 10 g/L and the 
other’s influent seawater ratio was 40%, dry weight per volume and moisture content 
of biofilm were 1.41, 0.27 g/L and 79.3%, 98.1%, respectively. 
(7) It was observed that in the biofilm, the ciliate and flagellate became 
dominant at influent seawater ratio ranging from 20% to 40%, whereas Colpidium 
belonging to ciliate became dominant at influent seawater ratio of 50%. 
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利用带来了巨大的压力。据统计，目前世界上 缺水的国家有 20 个，其中，
马耳他年人均可用水量只有 82 m3，其缺水程度位居缺水国家之首。中国淡水资
源总量目前为 2. 8 万亿 m3，位居世界第六，但人均占有量还不到 2100 m3，只
相当于世界人均水平的 1/4，位居第 88 位，已被列入世界 12 个贫水国家的名单
之内。我国城市缺水始于 20 世纪 70 年代初，首先从北方和沿海少数城市开始，
80 年代缺水城市逐年增加，到 90 年代初全国已有近 300 个城市缺水，其中缺
水严重的有 100 多个。近年，中国北方九省区人年均水资源量不足 500 m3，大






本直接利用海水就已超过 1.2×1011 m3，2000 年美国 1/3 的工业用水取自海水，
西欧六国则为每年 2.5×1011 m3[3]。目前，香港市区和大部分新市镇已经使用海
水冲厕，覆盖全港近 80%的人口。2008 年，香港海水年供应量达 2.75×108 m3，
约占总用水量的 22%，供应人口达 548 万[4]。据《中国 21 世纪议程》公布的资




















解决[5]。据不完全统计，自 20 世纪 90 年代以来，青岛市投资 2 亿多元用于
海水利用项目，海水利用量也从 1990 年的  6×105 m3/d 跃升到当前的      







约 1/3 的城市饮用水，从而大大缓解淡水资源紧缺的压力[7]。 
1.1.3 海水利用的技术难点 
1.1.3.1 海水供水设施的技术难点 








































































有很好的强化效果，COD 去除率 高达 61%，且对 SS 和 BOD5 也有一定的去
除效果。强化絮凝技术是在一级处理的基础上，通过投加化学絮凝剂等强化措
施去除污水中各种污染物，处理效果较一级处理有较大提高，但是絮凝法主要
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